This paper investigates the links between contractual arrangements, working conditions and mental health using time-series cross-section data for 15 European countries. We …nd substantial heterogeneity in mental health incidence at the workplace both across workers, as well as between countries. Given population heterogeneity in responses to mental health questions, we implement a methodology for di¤eren-tial reporting in ordered response models which allows for threshold shifts. We show that a set of workplace attributes, such as: working in shifts, performing complex and intensive tasks and having restricted job autonomy lead to a higher probability of reporting mental health problems. We also provide evidence of a positive causal e¤ect of adverse overall working conditions on mental health distress. We show that labour market institutions, and health and safety regulations can explain a signi…cant part of cross-country di¤erences.
Introduction
In recent decades industrialised countries have experienced substantial changes in the functioning of labour markets. Increasing competition in the product market, higher turbulence of aggregate demand and rapid technological progress have all contributed to increase pressure for higher labour ‡exibility. The latter has been pursued, at the aggregate level, by reforming labour market regulation and working arrangementsi.e. reducing employment protection legislation and introducing non standard work arrangements -and, at the …rm level, increasing demand over workers'performancei.e. with more demanding job tasks and lower workers'control. Indeed available evidence provides support to the idea that working conditions as well as subjective job well-being, in most European countries, have progressively deteriorated (Oecd, 2008) . These changes, among other factors, are expected to impact on workers'health conditions and their overall well-being. Moreover, while the e¤ect of working conditions on health was traditionally measured in terms of physical and environmental problems, the shift to service jobs and the increasing computerization of job tasks have signi…cantly augmented the relevance of psychological and mental problems (Cappelli et al., 1997; Robone et al., 2008, Cottini and Lucifora, 2009 ).
The European Mental Health Agenda of the European Union (EU) has recognised the prevalence and impact of mental health disorders in the workplace in EU countries: i.e. around 20% of the adult working population face some type of mental health problem at any given time. Also in the United States more than 40 million individuals in the workforce have some type of mental health disorder. The growing importance of mental health problems also shows in public health expenditure, since mental illness is among the most important contributors to the burden of disease and disability bene…ts in the industrialised world, as they constitute …ve of the 10 leading causes of disability (Marusic, 2004) .
The impact of mental health problems at the workplace, however, has serious consequences not only for individual well-being but also for …rm's productivity. Mental health is likely to have signi…cant externalities also on other workers, as well as the person with the illness. Employee performance, rates of illness, absenteeism, accidents and sta¤ turnover are all strongly associated to employees'mental health status. Workers with better psychological well-being are generally more productive, less likely to su¤er from illnesses limiting their working capacity and are less subject to sickness leave. In this respect, the burden of mental health disorders on health and productivity has long been underestimated. The economic cost of mental health problems, including treatment and the indirect cost of lost productivity and days o¤ work, is estimated at more than 2 percent of GDP in the United Kingdom (Layard, 2005) and at approximately 1.7 percent of GDP in Canada (Stephens and Joubert, 2001) . 1 While aggregate patterns do not seem to show a generalised increase in mental health problems in the working-age population across Oecd countries, still there is evidence of growing strain in some countries and selected workforce groups, which may be concealed in the aggregate …gures (Oecd, 2008) . As far as di¤erences across countries are concerned, it is notable to …nd that most European countries feature high in the ranking of mental health-working conditions deterioration, since they show both the largest increases in the share of workers reporting work-related mental problems as well as increases in the number of workers with increased stressful working conditions (Parent-Thirion et al., 2007) . Several reasons might explain these patterns. Incentive schemes and shift to pay for productivity reward systems may have increased pressure for workers'performance at the workplace thus increasing stress, anxiety, irritability and other mood alterations. Also, ‡exible employment contracts may have increased individuals'perception of job insecurity and the likelihood of unemployment, thereby producing adverse e¤ects on workers'psychological well-being. Di¤erences in work and safety regulations at the workplace level, as well as labour market institutions -such as employment protection regulations, union coverage and provision for employment contract -may also play an important role in explaining cross-country patterns in mental health problems and psychological well-being.
Finally, observed heterogeneity across selected workforce groups in mental health and psychological well-being calls attention towards those workers who appear to be more vulnerable to the changing working conditions. In other words, changes in the demographic structure of the working-age population and increased female labour market participation have modi…ed the standard view of the functioning of the labour market and the related health problems, from the traditional male 'breadwinner' worker, to female, young and older workers.
We contribute to the existing literature in various ways. First, while a number of papers have documented for selected countries the e¤ect of contractual provisions and working conditions on mental health and psychological well-being, also using panel data, to our knowledge there are no comprehensive studies which have investigated, using cross-country evidence, the links between employment provisions, workplace attributes and mental health.
2 In this paper we use di¤erent waves of the European
Working Conditions Survey to document recent patterns in mental health at the workplace across European countries, and to assess how working conditions -such as shifts, repetitive work, job autonomy, job intensity and job complexity -a¤ect mental health. Second, in the light of the signi…cant di¤erences observed in mental health at work both between countries, as well as across labour market groups, we investigate the potential sources of these di¤erences accounting for demographic characteristics, …rm attributes, industry, occupational structure and the institutional context. While there is a lively debate among health economists and social scientists with respect to the validity of cross-country comparisons in self reported health, we do take a number of steps in this direction. In particular, given the concern that responses to mental health questions may di¤er across populations (i.e. due to past experience or cultural di¤erences), in the empirical analysis we test the robustness of our estimates in various ways and implement a methodology for di¤erential reporting in ordered response models which allows for threshold shifts. Next, since workers may sort across jobs according to their preferences and risk aversion, and …rms may choose their health and safety expenditures, we present estimates of the causal e¤ect of adverse working conditions on the probability of experiencing mental health problems accounting for di¤erent sources of endogeneity. Finally, we pay particular attention to the role of institutions, a much neglected issue. While most European countries have universal health coverage and a wide social safety net, they do di¤er in the degree of regulation of both health and safety at the workplace and labour market institutions. We show that the institutional environment is important to explain the di¤erences in mental health distress across countries. The policy implications of mental health conditions and work quality are also quite relevant, since mental health problems and poor psychological well-being have become an important source of public spending for public health and work related disability bene…ts in most European countries (Oecd, 2008) . We discuss the main policy implication of our results in the …nal section. The structure of the paper is as follows. Section 2 presents a brief review of the empirical literature. In section 3, a description of the data and some descriptive statistics are presented. The empirical strategy is outlined in Section 4, while results are reported and discussed in Section 5. Section 6 discusses the results comparing cross-country evidence and tries to bring in the role of institutions. The …nal section reports some concluding remarks.
Review of the Literature
While a large body of literature within the …elds of applied psychology and occupational medicine has studied the relationship between mental health and the working environment, there are still relatively few contributions within the …eld of health economics that have addressed these issues. Epidemiologists and economists have proposed di¤erent hypotheses by which working conditions may a¤ect individual mental health. On the one hand, di¤erent attributes of the job, which may be tangible (strength of manual work), psychological (stress, discrimination, con ‡icts at work) or contractual (…x-term job, job insecurity) are considered having a negative impact on psychological well-being and mental health. Moreover job attributes are likely to affect jointly, rather than independently, health outcomes in such a way that they may complement each other. However, the extent to which these features a¤ect individual well-being, also depend on whether they are part of a contract, where pay is used to compensate for unfavourable working conditions (Rosen 1986 ); or they are the results of segmentation in the labour market where "good jobs", in one segment, provide a favourable working environment, job stability and career opportunities; while "bad jobs", in the other segment, are characterised by poor working conditions, job insecurity and low pay. In other words, it is not a job with demanding working conditions per se, that determines adverse e¤ects on mental health and psychological well-being, rather it is the imbalance between job conditions and the reward structure which is assumed to be the driving factor.
Evidence from epidemiological studies provides support for the adverse health effects of job characteristics, such as psychological workload, stress and control over work (Kasl, 1998; Lundberg and Frankenhaeuser, 1999; Pikhart et al. 2004; Godin and Kittel, 2004) . Another strand of research, in psychology, has focused on the health e¤ects of new employment patterns, such as outsourcing and …xed-term employment, and found support for the hypothesis that job insecurity has adverse e¤ects on psychological well-being (Aronsson and Goransson, 1999; Ferrie et al., 1999) . Other studies, however, focusing either on speci…c groups (Vermeulen and Mustard, 2000) or using longitudinal data (Marchand et al., 2005) …nd weak evidence and question the robustness of the above …ndings .
In general, there is no broad consensus on empirical …ndings over the relationship between working conditions and mental health. The fact that most of the studies are based on single country cross-sectional data or on a case study makes even more di¢ cult to compare and generalise results Our paper is related to two di¤erent lines of research. The …rst relates to the literature that investigates the relationship between job insecurity and mental health. Empirical evidence typically has found that atypical employment -which includes both temporary and part-time employment schemes -does not appear to be associated with adverse health consequences for either men or women (Rodriguez, 2002; Bardasi and Francesconi, 2004) ; unemployed individuals conversely are found to su¤er marked rise in anxiety, depression, loss of con…dence, reduction in self-esteem and lower level of happiness even compared with individuals in low-paid employment (Theodossiou, 1998; Clark, 2003; Garcia Gomez and Lopez Nicolas 2005) . 3 The second, and less investigated, line of research looks more directly at the relationship between working conditions and mental distress. In general study in this area have shown that that jobs with tight working conditions -such as high demand, low control and low inter-personal support -are associated with worse health conditions at work (Warren et al., 2004; Datta Gupta and Kristensen, 2007) 4 . In this context, the study that is more closely related to our own, is Robone et al. (2008) , which analyses the e¤ects of contractual and working conditions on self-assessed health (SAH) and psychological well-being using twelve waves (1991/92 -2002/2003 ) of the British Household Panel Survey (BHPS). Their …ndings show that being unsatis…ed with con-tractual and working conditions has a negative in ‡uence on the health of individuals. Llena-Nozal (2009) and Datta Gupta et al. (2007) are, to the best of our knowledge, among the few studies that attempt cross country comparisons using longitudinal data for a selected number of countries. Results show that a favourable (perceived) work environment is conducive to better health conditions even after controlling for unobserved heterogeneity. Also, inactive individuals who obtain a non-standard job bene…t less, in terms of mental health and psychological well-being, than those moving into standard employment arrangements.
Data and Descriptive Evidence
In this study we use three waves (1995, 2000 and 2005) (15,827 in 1995; 21,483 in 2000, and 14,601 in 2005) . The above features make the EWCS data a singular source of information to study the e¤ects of working condition on health compared to the existing literature. First, the availability of a standard questionnaire across countries and waves, reduces considerably the risk of measurement error in morbidity indicators and job attributes due to di¤erent wording of questions and variables coding. This is a major advantage with respect to some of the studies reviewed above (Rodriguez, 2002; Ana LlenaNozal, 2009 ), which have pooled data from di¤erent surveys -i.e. as generally di¤erent countries use di¤erent de…nitions. Second, mental health indicators are based on workers'responses to a wide range of questions on whether their health is adversely a¤ected by the type of work they do, the speci…c tasks that are performed as well as the work environment 6 . In this respect, detailed information on work-related mental health problems allows to construct a multi-dimensional indicator, based on selfassessed symptoms, which includes stress, sleeping problems, anxiety and irritability.
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Note that this set of questions can be considered as a …rst order approximation to the widely used DSM-IV classi…cation for psychiatric diseases (Diagnostic and Statistical Manual of the American Psychiatric Association, 4th edition), as shown by Goldberg et al. (1997) who tested the validity of the mental distress score within the GHQ-12 (General Health Questionnaire) across 15 di¤erent countries. 8 Third, the high level of detail on working conditions and work environment provides a way to control for confounding factors which may a¤ect the relationship between work and psychological well-being at the workplace. Finally, the cross section-time series structure of the data allows the possibility to control for aggregate unobserved factors which may a¤ect both health and work environment across countries and over time. In practice, this means that our empirical strategy includes country and year …xed e¤ects in all estimations. Country e¤ects capture stable di¤erences between countries in both mental health and working conditions (including the way both are measured), while year …xed e¤ects capture the in ‡uence of common shocks that a¤ect mental health at the same time (i.e. changes EU standard for mental health coverage and treatment, as well as EU directives on working conditions and safety standards). Additionally, we complemented the EWCS data with information on labour market institutions and business cycle indicators (i.e. unemployment), as well as with indicators of safety and health regulations for the EU 15 countries over the period 1995-2005. 9 
De…nition and Measurement
Our de…nition of mental health problems focuses on four types of indicators which capture a series of emotional and mood-related problems that are reported by the worker as being work-related. In particular, we measure morbidity using a set of selfassessed responses to the following questions present in each wave of EWCS. "Does your work a¤ect your health, or not? " If yes, "how does it a¤ect your health? " (i) Stress (stress); (ii) sleeping problems (sleep); (iii) anxiety (anxiet); (iv) irritability (irrit).
10 Out of the above responses we speci…ed a set of dummies (in parentheses above), that take value 1 if the worker mentions the problem and 0 if the problem was not mentioned. For example individuals were classi…ed as reporting stress problems if they replied that their job a¤ected in some way their health and choose stress as one of the reasons among a checklist of several options. As a measure of the intensity of the mental health distress reported, we use the four indicators described above to construct a composite index (mentalh) obtained summing up all the preceding dummy variables. This goes in the direction of medical studies suggesting that more serious mental health problems usually involve more than one symptom (Rugulies et al., 2008) . Hence, we anticipate that the more (or less) an individual reports problems in her or his mental health, the greater (smaller) is likely to be the distress originating from working conditions. 11 However, in order to ensure that the results are not mainly driven by the sub-sample of people who report the highest levels of mental health distress, we also construct an indicator that takes value 1 if at least one health problem has been mentioned, and 0 otherwise (mentalh-dum). For what it concerns the e¤ects of working conditions on mental health, to facilitate comparison with previous studies, we use several aspects of the working environment which have been shown to be relevant to describe working conditions at the …rm in terms of intensity and complexity of job tasks, workers' job autonomy, and other job amenities (see Bockermann and Illmakunnas, 2007; Oecd, 2008) . In practice, the following seven indicators have been selected, which are constructed out of a seven-point scale in which the highest category corresponds to worker's perception that a given work attribute is "very much" an adverse factor at the workplace (i.e. name of the variables is in parentheses below). High work intensity (highwint) takes value 1 if the job includes working at very high speed and tight deadlines from half of the time to almost all the time (0 otherwise). Number of working hours (whours) takes value 1 if the employee works more than 40 hours per week. Repetitive work (repwo) takes value 1 if the job involves short repetitive tasks of at least 10 minutes. Similarly low job autonomy (lowJaut), work that involves complex tasks (compltask), working in shifts (shift), and having no assistance from colleagues (noasscolleg), all take value 1 if the conditions are regarded as a signi…cant disutility at work by the individual.
As a summary measure of the overall working conditions reported by the worker, we use a synthetic index of job attributes (WCtot), by summing up all dummy variables which have been reported to a¤ect workers disutility at the workplace. In other words, all the factors considered above do contribute to determine the quality of work, also beyond the workplace, particularly linking and balancing work and life and psychological well-being 12 .
Additionally, we consider a discrimination indicator (discrimtot) that takes value 1 if the individual has experienced discrimination at the workplace of any kind (i.e. gender, sexual orientation, ethnic, religious and disability discrimination), and a relational aspect on the job that indicates whether the boss is a woman (bossw), which has been shown to be relevant in psychological studies (Schieman et al., 2006: Eagly and Johannesen-Schmidt, 2001 ). To account for extra payments systems we construct an indicator that is the sum of 4 dummy variables that respectively take value 1 if the remuneration includes piece rate/productivity payment or payment for overtime or payment for sunday working hours or compensation for poor working conditions (ExPay). The variable concerned with contractual condition of the job (permanent) is constructed from the following question: "What kind of employment contract do you have? ", takes value 1 if the the answer is "an inde…nite term contract"(0 otherwise).
We then have a set of additional controls for individual characteristics and workplace attributes. As to individual characteristics, we control for gender (female), age dummies (age1-age4 ) 13 , marital status for married or living in couple (spousepart), education based on ISCED codes (educ1-educ4 ) 14 , and presence of children in the household (child). We further control for individual income using the distribution of income in quartiles (inc1-inc4 ) 15 . The set of workplace attributes included in the estimations are dummies for …rm's size (…ze1-fsize5 ), industry dummies (ind1-ind11 ) and occupational dummies (occ1-occ10 ). We further control for country …xed e¤ects with a set of dummy variables identifying the country of interview of the worker (country1-country15 ). In order to capture the level of safety regulations at the workplace, in each country, we construct an index based on ILO rati…cations (ILO_index ) by each country for the period 1995-2005. The rati…cations we consider are of two types: the …rst provides general guidelines on occupational health and safety services, the second regulates the protection of workers against speci…c hazards experienced at the workplace. A more detailed description of this index and a de…nition of the variables used is given in the Appendix (Table A1) .
Stylised Facts
In Figure 1 , we compare two alternative measures of work-related mental health distress across 15 European countries. The …rst, provides an overall measure of the incidence of mental health distress (NS ) across countries (i.e. at least one problem reported, as in our mentalh-dum indicator), the second focuses more on the intensity (or gravity) of mental distress (pmore2 ), reporting the distribution for cumulating more than two mental health problems. Since stigma and discrimination, as well as welfare trap mechanisms can be important barriers to employment for people with mental health problems, in comparing …gures across countries particular care should be paid to the existence of di¤erential employment opportunities for people with disexistence of non-linearities 14 Note that ISCED codes for education are not available in the EWCS for year 2000. Hence, education observations for that year are set to missing. Some experimentation was performed by imputing the education levels from pooled 1995-2005 regressions, results however did not change substantially. 15 In the EWCS, income was measured by asking the respondents to position their usual monthly earnings in their main paid job on a 4-point scale corresponding to the 4 income quartiles in each country. Unfortunatly this variable is not available in …rst wave of the survey. Therefore we use personal and …rm characteristics to infer income for individuals surveyed in 1995. This procedure is called Two stage Two sample approach (TS2SLS) and it is a special case of "Two sample Instrumental variable" (TSIV) technique used by Angrist and Krueger (1992) and Arellano and Meghir (1992 Figure 1: Mental Health distress across countries abilities. 16 When we consider the overall measure, we detect signi…cant di¤erences across countries. In particular, the ranking of countries shows Greece, Sweden and Italy at the top of the chart, while Ireland, Austria and The Netherlands are located at the opposite end. When we focus on the intensity measure, we …nd a much lower dispersion across countries and no evidence that the countries in which incidence is larger are also the ones where mental health problems at the workplace are more serious. Since these indicators are simple (unconditional) averages, as a further check, we also computed the ranking retaining the estimated country …xed e¤ects after controlling for a set of workforce demographic characteristics. The ranking we obtain in this way is essentially unchanged, while some of the di¤erences appear even larger (i.e. Greece). We …nally compared our ranking with the GHQ-N6 index of mental distress reported in Blanch ‡ower and Oswald (2008, Figure 2 we plot the two summary indicators (mentalh and WCtot), computed as previously described, across countries. The resulting pattern suggests a positive correlation (rho=0.37) between the mean incidence of mental health problems and the overall toughness of working conditions (i.e. which is still positive even dropping Greece). In other words, countries where working conditions are reported to be harder are also those experiencing a higher incidence of mental health distress. While this stylised fact is indicative of the relationship that we are trying to uncover, it should be stressed that this simple (unconditional) correlation may be completely spurious. Indeed, many compositional e¤ects as well as country-speci…c factors, quite independently of any causal e¤ect of working conditions on health (or viceversa), could drive the observed association between working conditions and mental health.
Finally, in Table 1 we report with greater detail the distribution of employeesby gender, sector (public versus private) and type of occupation (white versus blue collar) -according to either the intensity of mental health problems or the type of mental health distress reported. Around 30 percent of workers report at least one mental health problem connected to their job, around half of them report just one symptom (16.7 percent). No signi…cant di¤erences in morbidity rates appear between the other groups, while gravity of distress seems to be slightly higher for public sector employees and white collars. Focusing on speci…c mental problems, we …nd that "stress" at work is the most common problem reported by employees (42 percent) followed by irritability (36.4 percent). In particular, stress at work seems to be prevalent in the private sector (44 percent) as opposed to the public sector (38 percent), while white collar employees seem to be more likely to su¤er from irritability (36.8 vs 35.7 percent).
Empirical Strategy
Our empirical strategy is based on a cross-section time-series analysis, where we regress and indicator of work-related mental health morbidity on a set of working conditions dummy variables, a vector of demographic characteristics and a wide range of …rm and job attributes. The model is speci…ed as follows:
where the left hand side variable M H ijt represents the realization of a latent mental health indicator (M H ), as previously described, for individual i, in country j at time t. W C ijt is a set of variables describing individuals' working conditions in the current job. D ijt is a vector of demographic characteristics (i.e. gender, age, level of education, presence of children in the household and civil status), W A ijt is a vector of workplace attributes (i.e. …rm size, industry) and JC ijt accounts for job characteristics (i.e. occupation, type of contract, labour income, extra payments, discrimination at the workplace, boss is a woman). All the regressions include country (c j ) and time dummies (t t ). We …rst estimate equation (1) by a simple probit using the mentalh-dum as dependent variable (see Table 2 ). Next, we exploit the categorical nature of the mentalh variable and estimate an ordered probit (see Table 3 ). Results are reported for the entire sample -pooling countries and time periods -and, given the importance of the gender dimension (see Artazcoz et al., 2005; Vermeulen et al., 2000) , also separately for males and females. For ease of interpretation, we always report partial e¤ects. As previously discussed, to account for the fact that ordered responses on health questions may di¤er across populations and that reporting heterogeneity may invalidate our results, we also estimate a di¤erent speci…cation in which the estimated threshold are allowed to vary according to selected personal characteristics or an index of job satisfaction. 17 The rationale for the above is that di¤erent groups may have a di¤erent perception of what is to be considered, for example, "stress" at work; or that employees who are not satis…ed with their job may report mental health problems regardless of their true level of mental health (Groot, 2001; Kerkhofs and Lindeboom, 1995) . Finally, we report a number of sensitivity analyses performed to assess the robustness of our results (Table 4 and Table5). Table 2 reports the …rst set of results obtained estimating equation (1) with a simple probit. In columns (1) to (2) we present estimates with and without income and extra Table A1 pay controls, while in columns (3) and (4) we show estimates for female and male separately. Our result show that adverse working conditions are positively associated with employees reporting mental health distress at work and the estimated partial e¤ects are statistically signi…cant in all speci…cations (for almost all indicators). In other words, the partial e¤ect on the probability of reporting (at least) one mental health problem for workers that perform repetitive work (repwo) is 3.4 (column 1), meaning that repetitive work increases the probability of su¤ering from (at least one) health problems by 3.4 percentage points. The lack of assistance from colleagues (noasscolleg) shows the wrong sign but it is not statistically signi…cant (except in column 6 for men). Comparing the relative impact of the di¤erent working conditions attributes, performing a task that requires high work intensity (highwint) shows the largest e¤ect (over 12 percent). In terms of signi…cance and magnitude of the working conditions indicators, results do not change when we augment our previous speci…cation with an indicator for extra payments (reported in column 2). These results are essentially unchanged when we estimate the model separately by gender (columns 3 and 4) 18 . In line with most of the literature, adverse working conditions are shown to have a positive and sizeable association with mental health problems and psychological distress (Siegrist, 1996; Robone et al.,2008) . The impact of demographic characteristics is also interesting. The female dummy is positive and statistically signi…cant suggesting that women exhibit higher rates of minor mental health morbidity and depression as compared to men (Madden, 2008) . Married individuals, as compared to non-married, are found to be in better mental health conditions (column 1-2), although this result is not robust when we estimate the model separately by gender (column 3 and 4) 19 . In general higher education is signi…cantly associated with better mental health status (Leigh et al., 2009) , as shown by the negative and statistically signi…cant marginal e¤ect on the high education variable. In our preferred speci…cation (column 2), the marginal e¤ect of reporting at least one health problem for workers with higher education is -4.2 percentage points. Workers with a permanent contract, compared to those with a temporary job, su¤er from a higher mental health distress, but when pay indicators are included statistically signi…cance drops suggesting that there is a pay compensating element for the more stressful conditions demanded to workers with a permanent job (Robone et al. 2008) . Also direct discrimination at the workplace increases the probability of mental distress. We also augmented the above speci…cation with interaction terms between working condition dummies and education and age dummies 20 . We …nd that there is some heterogeneity in the e¤ects by education and age, but the interaction terms are generally small. For example, as one might expect, the adverse e¤ect of performing complex tasks is reduced for more educated workers, while working in shifts is worse for older workers.
Results
In Table 3 we replicate our results using as dependent variable a ordered indicator for the intensity of mental health problems (i.e. cumulating up to 4 mental distress features) and, given the nature of the dependent variable, we …t an ordered probit model. To preserve space, we only report the estimated partial e¤ects for the median value of the morbidity distribution (i.e. the probability of cumulating at least two mental health problems), for the set of working conditions, as well as extra pay and job attributes. 21 The partial e¤ect of each single working conditions is smaller when we focus speci…cally on the probability of employees cumulating two (or more) mental health problems, suggesting that the e¤ect of working conditions is mainly driven by the divide between those employees reporting mental health distress and the others, rather than the intensity itself. One interesting question, in this respect, is whether some speci…c working conditions are more likely to be associated to speci…c mental health problems (Netterstrom, et al., 2008) . We therefore run our empirical model separately for each speci…c mental health problem. The results, reported in Table 4 , con…rm the overall relevance of working conditions in a¤ecting the various dimensions of mental health, still some interesting di¤erences emerge if compared with the general indicator. For example the partial e¤ect for employees that perform high intensity tasks is highest on stress at work (13 percentage points), while much smaller on irritability (5 percentage points), and sleeping problems and anxiety (2.2 and 2.9 percentage points, respectively). Large di¤erences can be detected also for workers performing complex tasks: the partial e¤ects range from 6.2 percentage points with stress at work, to 1.9 percentage points when sleeping problems are concerned. Since, 20 In order to contain the number of parameters to be estimated in the speci…cation with interaction terms, we dicotomised the education and age dummies (secondary and tertiary education=1, 0 elsewhere; age over 40=1, 0 elsewhere) . 21 The partial e¤ects for all levels of the mental health indicator are available upon request from the authors. Note:Signi…cance levels: *** 1%,**5%, *10%; robust standard errors in parentheses.Reference groups, additional controls and variables coding as in Table 2 . Marginal e¤ects are reported for mentalh=2 the di¤erent symptoms may not be independent, we also jointly estimate the four indicators of mental health using a multivariate probit simulated maximum likelihood estimator (Cappellari and Jenkins, 2003) . Results show that coe¢ cient estimates are unchanged, but the signi…cant cross-equation correlations provide support for the existence of important spillover e¤ects of mental health problems at the workplace 22 .
Finally, in Table 5 we report a number of robustness checks based on the probit speci…cation 23 . We run our preferred speci…cation (column 2 in Table 2 ) separately for public (column 1) and private sector (column 2), for blue (column 3 ) and white collars (column 4) and by …rm size (column 5 and 6). The results on the set of working condition variables are maintained within all subsamples (i.e. only the variable describing the disutility from low autonomy loses signi…cance in some cases). The variable capturing discrimination at the workplace shows, as previously found, a positive relationship with mental distress, while extra pay components play a (statistically signi…cant) role only for blue collars and small …rms. Also separate regression by country were estimated testing the joint signi…cance of the working condition dummies. Working conditions were always found to be statistically signi…cant 24 .
As an additional check, we test whether working conditions are robust to the inclusion of other perceived aspects of the job that may in ‡uence the likelihood that employees report mental health problems. We augmented our preferred speci…cation with two di¤erent measures of reported job satisfaction (i.e. a dummy that takes value 1 if not satis…ed, and a 4 levels indicator of job satisfaction). Results show that working conditions are una¤ected by the inclusion of either measure of job satisfaction.
Heterogeneity
In the ordered response models estimated so far, the thresholds are treated as nuisance parameters which are necessary for the computations and are assumed to be the same for every individual in the sample. However, when comparing responses from di¤erent populations (i.e. demographic groups or countries), the distribution of the responses in the ordered scale may be in ‡uenced by linguistic or cultural di¤erences 22 The cross-equation correlations are of the order of rho=0.6-0.7. 23 We also replicated results for the ordered probit model, results are not reported here to preserve space. 24 The 2 (7) test rejected for each single country the null hypothesis of working conditions being jointly not statistically signi…cant.Results for single countries are available in the Appendix Table  A2 . (Daykin and Mo¤att, 2002) . The problem is known in the literature as "scale of reference bias" (Groot, 2001) , or "state-dependent" reporting behaviour (Kerkhofs and Lindeboom, 1995; Lindeboom and van Doorslaer, 2004) ) and occurs, as previously discussed, when di¤erent groups use systematically di¤erent threshold levels when assessing their health, despite having the same level of 'true'health. Alternatively, individuals may report mental health problems regardless of their true level of mental health. In this case, the thresholds are a¤ected by the response behaviour, leading to a change of the relative position of the reporting thresholds. To account for this we use a generalisation of the ordered probit model (Terza, 1985; Williams, 2006) which allows the individual-speci…c thresholds (c i ) to vary with di¤erent values of the covariates (X), such as: c i = G i (X; i ); i = 1; :::; k 1, where k is the number of the response categories and the function G i ( ) can be used to investigate test the nature of reporting behaviour. In our speci…cation, we estimate individual-speci…c thresholds with respect to demographic characteristics (gender and three age dummies) and, in alternative, with respect to an index of job satisfaction 25 . Our results
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show that the estimated coe¢ cients of the generalised model -as compared to previous estimates -are very stable. When we test for thresholds heterogeneity, we …nd no role for demographic characteristics (i.e. we cannot reject the restricted model with …x thresholds), while we …nd evidence that the index of job satisfaction a¤ects response behaviour shifting the estimated thresholds 26 . In other words, workers who appear to be less satis…ed with their job also seem to be more likely to report mental health problems. Note, however, that while in this case we can reasonably reject the hypothesis of homogeneity of thresholds, we cannot distinguish whether the e¤ect of job satisfaction re ‡ects reporting behaviour or a "true" health e¤ect (Lindeboom and van Doorslaer, 2004) 27 25 In practice, to estimate the thresholds, we used a linear function of the demographic terms and, alternatively, the job satisfaction index. The error term is assumed to have a standard normal distribution. 26 The likelihood ratio test for homogeneity in response behaviour always rejects the null at the 1 percent level of signi…cance. 27 As discussed in , this is a fundamental identi…cation problem that cannot be addressed in this context, without resorting to external information (i.e. objective "true" halth measures or anchoring vignettes).
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Endogeneity
The estimates presented in the previous section are based on the maintained hypothesis that working conditions are exogenous to workers's mental health status. There are, however, many reasons to believe that mental health distress and the allocation of workers to jobs with di¤ering working conditions might not be independent, or that mental health itself could in ‡uence …rms choice vis à vis job attributes. In all these cases, the endogentiy of working condition may bias our results. For example, as already mentioned, (endogenous) sorting may govern the allocation of workers across jobs and …rms with di¤erent working conditions, such that more risk-adverse workers may look for jobs with more stringent safety regulations and better work organization practices which minimise risks and hazard at work. Firms may also choose safety attributes and related expenditures according to workers'mental attitudes or hidden actions in exerting precaution e¤ort. 28 In this section, to address the (potential) endogeneity of workplace attributes and identify the (causal) e¤ect of working conditions on mental health, we implement an instrumental variables full information maximum likelihood probit. 29 In practice, we …rst introduce a summary index of working conditions (WCtot), as previously described, and then select two variables which we use as instruments in the estimations. The …rst instrument is a regulation index of occupational health and safety, which proxies the level of government intervention in promoting health and safety at work. 30 More speci…cally it measures the number of rati…cations of ILO conventions, with respect to general aspects of the job, implemented between 1995 and 2005 in the countries included in our sample. Hence, government's regulations is expected to in ‡uence …rms decisions -in terms of work environment and job attributes -inducing them to exert the socially optimal level of health and safety precaution henceforth altering working conditions. The identifying assumption here is that more stringent regulations improve overall working conditions at the workplace, while not being correlated with the unobservables of the mental health equation. The second variable is based on an index of High Per- 28 Not to neglect that working conditions may also be subject to measurement error. 29 Maximum likelihood estimator is computationally feasible in a large sample, as in our analysis, and it guarantees desirable properties. Indeed, it is asymptotically normally distributed and asymptotically e¢ cient; in addition, approximate signi…cance tests of parameters are statistically valid and the tests are easy to compute. 30 The ILO_index, has been constructed using ILO Directives Archive http://www.ilo.org/ilolex/). A complete description of this index can be found in the appendix. Note:Signi…cance levels: *** 1%,**5%, *10%.Reference groups, additional controls and variables coding as in Table 2 . Marginal e¤ects are reported.
formance Work Organisation (HPWO) de…ned by industry and occupation. We use (average) …rms'practices aimed at improving job attributes and worker's involvement, to proxy for the pressure coming from international competition and from technology on overall working conditions at the workplace 31 . A wide literature on HPWO practices (Gittleman et al., 1998, and Osterman, 2000) has shown that improvements in work processes and the quality of products are directly related to the di¤usion of innovations in organisational practices and working conditions arrangements. In order to facilitate comparisons with previous estimates, in Table 6 column (1),
we report estimates from a simple probit using the summary measure of working conditions and, in column (2), we show the IV estimates for the same variable. Columns 3 to 6, in the same table, also report results by gender. IV estimates show a positive and statistically signi…cant e¤ect of overall working conditions on the probability of experiencing mental health problems. Note, that the larger estimated coe¢ cient seem to suggest that measurement error and selection are likely to a¤ect the simple probit estimates and underestimate the true e¤ect. The causal e¤ect of reporting at least one mental health problem is increased by 26 percentage points by overall (adverse) working conditions at the workplace (as compared to the 6.4 percentage points of the simple probit). 32 Results are robust when we split the sample by gender. Some interesting di¤erences appear. Having a woman as a boss, as shown in psychological studies (Eagly and Johannesen-Schmidt, 2001 ), seems to reduce the likelihood of mental health distress among women while it is still not (statistically) signi…cant for men. The e¤ect of (adverse) working conditions on mental health is higher for men as compared to women (28.8 and 26.3 percent, respectively). As a …nal check, we tested the exogeneity assumption and the validity of our instruments. The Wald chi-squared test of exogeneity reported at the bottom of the table, rejects the null that working conditions are exogenous.
Discussion
While we have documented that, in several European countries, (adverse) working conditions a¤ect mental health, some di¤erences emerge across countries in the determinants of mental health. As previously discussed, few features emerge in all countries as particularly harmful for mental health at the workplace, they are: working at very high speed and tight deadlines, having low job autonomy and being involved in complex tasks. Other features, such as: number of hours worked, working in shifts or doing repetitive work, show a higher variation both in size, as well as statistical significance across countries. It is of course the case that countries that are characterised by a high score in the index of mental health distress (such as, Greece, Sweden and Table 6 : The e¤ect of working conditions on mental health, (Probit and IV-Probit estimates, ME) Italy), also report the worst combination for all the above features, while those with a lower score (such as, The Netherland, United Kingdom and Ireland) present milder e¤ects and fewer attributes that are statistically signi…cant.
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Given that European countries operate under similar market conditions, share comparable technological attributes, have universal health coverage and a widespread social safety net, the existence of substantial di¤erences, both in the incidence and gravity of psychological and mental distress at the workplace, is a puzzling phenomenon. In this section, we discuss the sources of such di¤erences, accounting for the role played by two sets of institutions which may a¤ect both working conditions and health, namely: health and safety regulations at the workplace, and labour market regulations. In other words, we would like to …nd out whether any combination of these two types of regulations can explain some of the cross-country mental health patterns we observe. Note that, while an extensive literature has documented the e¤ects of labour market institutions on various economic outcomes (such as unemployment, wages, productivity growth) 34 , there are no studies that have investigated, in a cross-country perspective, the e¤ects on work related health outcomes. To this end, we merged some post-estimation data (country …xed-e¤ects), with information drawn from di¤erent sources: labour market regulation (Labour Market Institution Database, LMID) and health and safety regulation at the workplace (ILO Directives Archives, ILODA). In practice, we combined the mental health "country …xed-e¤ects" (i.e. "net" of individual and workplace characteristics), 35 with (time-varying) indicators of health and safety regulations (i.e. number of rati…cations of ILO's directives regarding safety at work), labour market regulations (i.e. employment protection legislation for regular and temporary contract, union density) and the unemployment rate to account for business cycle e¤ects. The …nal data set, that we use in the empirical analysis below, is a cross-section/time-series (15 countries, for the years 1995, 36 We perform a principal component analysis and extract the …rst two components, which we interpret along the "labour market regulation" (LMR, 1 st component) and "health and safety regulation" (HSR, 2 nd component) dimensions. 37 In Figure 3 , we plot the score associated to each component by country, such that the scattered points can be interpreted as a synthetic measure of the institutional environment a¤ecting mental health at the workplace. The distribution of countries suggest that a high LMR is associated to critical levels of mental health distress, as the countries located in the upper quadrants are also the ones which report the highest incidence of mental health distress at work (i.e. Greece, Sweden, Italy, Finland, see Fig.1 ). Moving along the SHR axis, we …nd that countries with higher level of health and safety regulation at work are also the one that report, on average, lower levels of mental health distress (i.e. Ireland, United Kingdom and Denmark, see Fig.1 ). However, this seems to be true only if combined with low levels of LMR, since Sweden and Finland that have both high SHR and LMR also have a high incidence of mental health problems (see Fig.1 ). In practice, as shown in Figure 3 , there seems to be evidence of a U shaped relationship linking LMR and SHR to mental health distress. One explanation for the above patterns may come from the interactions of the di¤erent types of institutions in imperfect labour markets. In this context, while higher health and safety standards have bene…cial e¤ects on mental health at work, the presence of stringent labour market regulations may a¤ect workers both on the "intensive" and "extensive" margins. On the one hand, incumbent workers (the insiders), may have to face more stressful working conditions (intensive margin) to mach …rms' performance requirements; on the other hand, more marginal workers (the outsiders) may bear most of the adjustment costs in terms of bad working conditions, job mismatch and precarious contractual provisions over the business cycle (extensive margin). Hence, while the extensive margin may prevail in countries with high LMR and low SHR (upper left quadrant), the intensive margin should dominate in countries with both high SHR and LMR (upper right quadrant). Finally, countries located in intermediate positions, as to the institutional environment, seem to experience a more favourable trade-o¤ in terms of mental health distress at work. Quite interestingly, the cluster of countries that emerges from Figure 3 is reminiscent of the widely used classi…cation of countries in "Scandinavian", "Mediterranean", "Continental European" and "Anglosaxon" which have been shown to share common characteristics along several socioeconomic dimensions (Esping-Andersen, 1990), but not yet in terms of implications for mental health regimes.
Concluding Remarks
This study provides evidence on the much debated increase in mental health distress among European workers. We use three waves (1995, 2000 and 2005) of the European Working Conditions Survey to document recent patterns in mental health at the workplace and to assess how employment arrangements and working conditions in ‡uence psychological and mental health status in 15 European countries. Our main results suggest that there is substantial heterogeneity in mental health conditions at the workplace both across workers, as well as between countries. We show that a set of workplace attributes, such as: working in shifts, performing complex and intensive tasks and having restricted job autonomy lead to a higher probability of reporting mental health problems. We test the robustness of our estimates in various ways and implement a methodology for di¤erential reporting in ordered response models which allows for threshold shifts. We show that workers that are particularly unhappy about their job conditions are, ceteris paribus, more likely to report mental health problems, while we detect no di¤erences by gender or age. We also account for the potential endogeneity of working conditions, given by workers sorting across heterogeneous jobs and …rms health and safety expenditures, and provide evidence of a positive causal e¤ect of adverse working conditions on mental health distress. We show that neglecting endogeneity is likely to bias estimates towards zero.
Finally, we discuss the di¤erences in conditional means (i.e. "net" of individual and workplace characteristics) of mental distress at the workplace across countries, accounting for the role played by the institutional setting. In particular, we show that health and safety regulations (SHR) at the workplace and labour market institutions (LMR) can explain a signi…cant part of the cross-country di¤erences. We …nd a U shaped relationship linking LMR and SHR to mental health distress. That is, countries with high levels of LMR and low levels of SHR are associated to critical levels of mental health distress (Greece, France and Italy), while higher levels of SHR and intermediate level of LMR appear, on average, to reduce workers'mental health distress (Austria, Ireland, United Kingdom and Denmark). Conversely, countries with both high SHR and LMR show a high incidence of mental health problems (Sweden and Finland). We interpret this evidence in terms of the role that institutions play in imperfect labour market, where di¤erent combination of LMR and SHR may a¤ect workers'mental health status either through the "intensive margin", more demanding working conditions to mach …rms'performance requirements, or the "extensive margin", where workers face higher adjustment costs in terms of bad working conditions, job mismatch and precarious contractual provisions.
Overall our results support the perception, which is currently debated in Europe, that adverse contractual and working conditions can have a negative in ‡uence on the psychological well-being and mental health status of workers. The policy implications of the above …ndings invest several domains of the public interest. First, improving the mental health and psychological well-being of workers by increasing the quality of jobs is correctly perceived as a priority: not just with concern to well-being and general health considerations, but also in terms of cost-e¤ectiveness since mental health problems have become a major source of public spending in most European countries. Second, in terms of e¢ ciency, workers in good mental health are likely to be more productive and more satis…ed with their job. The macroeconomic implications, at the European level, of policies targeted to the further improvement of working conditions could be substantial and, as such, should feature high in the agenda of policy makers. In this study we use three waves (1995, 2000 and 2005) (Paoli and Merllié, 2001) .
A.1.2 ILO Directives Archive
Safety and health in the labour market is regulated also through international legislation in particular the most important guidelines about occupational health and safety services are provided by the International Labour Organisation. ILO Member States have to ratify these regulations before implementing them into the national legislation however countries can freely decide if and when to ratify ILO Conventions and Recommendations. In this paper we construct an index of ILO rati…cations ( 
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